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- The-serial port can deliver enough current 
to power a wide range of projects, and soa 
separate power supply is not required. 











This course is also easy on the pocket, which 
is important, not least for educational estab- 
lishments and those on youth employment 
programmes. Apart from the small printed 
circuit board, you will need just a few every- 
day components, such as pushbuttons, NPN 
transistors, resistors, LEDs, capacitors, 
diodes and an LDR. All the connections of the 
serial port are brought out to sockets on the 
circuit board and there is also a small proto- 
typing area for building experimental circuits. 

All the projects are programmed in Visual 
BASIC 5. The programs (available on floppy 
disk, order code 000074-11, or for download 
from www.elektor-electronics.co.uk) are 
clearly commented, so that you can easily 
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Figure 3. The assembled board. 








change them to try out your own ideas. In 
later instalments, we will deal with complex 
topics such as real-time control and connec- 
tion to external circuitry. As a bonus, readers 
will be introduced to applications of various 
sensor technologies, which arise naturally 
through the course. 


The printed circuit board 


The projects are based on a simple circuit 
board. As the circuit in Figure 1 shows, it is 
a small prototyping board fitted with four SIL 
socket strips and a 9-way sub-D socket. Two 
of the four SIL sockets are connected to the 
sub-D socket, while the other two are simply 
connected to one another. 


Figure 2 shows the component layout for the 
circuit board, and the assembled board is 
shown in Figure 3. Table 1 gives a summary 
of the pinout of the 25-way and 9-way con- 
nectors normally employed for serial ports, 
showing the names and functions of all the 
signals that make up the interface. A male 
connector is invariably provided on the PC 
side, and so we require a female connector: a 
9-way extension cable can be used to con- 
nect the PC to the circuit board described 
here. If your PC is equipped with a 25-way 
connector, you will need to use a suitable 
adapter. 

Data is normally transferred over the ser- 
ial interface using the TXD (transmit data) 
and RXD (receive data) signals. The other sig- 
nals have auxiliary functions concerned with 
setting up and controlling data transfer. They 
are known as ‘handshake signals’, because 
they are used to acknowledge transfer of data 
between two pieces of equipment. A partic- 
ularly useful feature of the handshake signals 
is that their state can be read or written 
directly. 

The pin labelling on the circuit board fol- 
lows that of the 9-way sub-D plug. Each pin 
of this plug is taken to two SIL socket pins, 
except for GND, which is taken to four. The 
small prototyping area on the circuit board is 
divided into five groups of connections with 
four SIL socket pins in each. Four SIL sockets 
with turned pins are used in total; two 20-pin 
DIL sockets — which are easier to obtain — 
can be used instead. 


Visual BASIC 


You will need a copy of Visual Basic, version 5 
or 6, for this course. All source code is avail- 
able from the Elektor Electronics website in 
VB5 format. The programs can also be loaded 
and compiled without modification using 
VB6. If you do not have a copy of Visual Basic 
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Figure 4. Visual Basic (VB5CCE) is available for download here. 


and balk at its price, you can obtain a free 
version of VB5 from Microsoft: ‘Visual Basic 
Control Creation’ VB5CCE is available on the 
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Internet at Pin Pin Input/ 
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Our first program: I/O test 6 6 In 
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And now, at last, to our first program. It’s a 8 | In 
simple test program which gives direct 20 4 Out 
access to all serial port connections (except DD 9 in 
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Figure 5. Window showing direct access to 
serial port signals. 


RXD). The three outputs can be tog- 
gled with a click of the mouse, while 
the four inputs are read and dis- 
played. The program is configured to 
use COM2 by default; however, it 
will recognise when COM2 is in use 
and automatically attempt to use 
COMT1 instead. It is assumed that 
most PCs have a mouse connected 
to COM1 and that COM2 is unused. 
Frequently the connectors on PCs 
are not correctly labelled: in that 
case this program can help to iden- 
tify them correctly. If you have two 
spare COM ports, you can use COM1 
or COM2 as you prefer. 

What is ‘ON’, and what is ‘OFF’? 
If you connect a voltmeter between 
DTR and GND (ground), you will find 
that ‘ON’ gives a positive voltage of 
about 10 V, while ‘OFF’ gives a volt- 
age of about —10V with respect to 
GND. Now connect a wire between, 
for example, the DTR output and the 
DSR input. As soon as DTR is turned 


Connector pinouts and signal names 


Symbol Function 
TxD Transmit Data 
RxD Receive Data 
RTS Request To Send 
CTS Clear To Send 
DSR Data Set Ready 
GND Ground 
DCD Data Carrier Detect 
DTR Data Terminal Ready 
RI Ring Indicator 
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on, the DSR input reports ‘ON’ too. 
Our first practical application is to 
poll a switch (Figure 6). In order to 
read the state of the switch, the DTR 
signal must be turned on. Now we 
have a complete PC application: the 
switch can be placed in some remote 
location and it state will be relayed 
to the PC. What that might represent 
is up to you: you might, perhaps, 
want to monitor whether that mouse- 
trap in the cellar has been set off. 
We round off this first instalment 
with another neat little application. 
Here a light-emitting diode is con- 
nected to and controlled by the PC 
(Figure 7). Many Elektor Electronics 
readers will protest loudly that one 
should never connect an LED with- 
out a current-limiting resistor. Here, 
though, it is not necessary, as a resis- 
tor is effectively built into the PC. 
Another protest: in the 
datasheets, the maximum allowable 
reverse voltage of an LED is given as 
3 V or 5 V. In this circuit, however, 
reverse voltages of up to 10 V can 
appear across the LED. Experience 
has shown that this is not in practice 
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Figure 6. A simple switch is connected for the first experiment. 
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Figure 7. Equally simple: an LED is connected for the second project. 
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a problem. Even with a reverse volt- 

age of 20 V no significant current 

flows in most LEDs. But we should 

provide a ‘clean’ solution: an addi- DTR © 1N4148 

tional silicon diode (for example, a 

1N4148) will protect the LED from LED 

excessive reverse voltages. The j FA 

diode can be connected either in > 

anti-parallel or in series with the 1N4148 

LED (Figure 8). As a rule of thumb, GND O 

for serious projects the reverse volt- 000074 - 17a GND 


age should be limited to 5 V; for 
experimental purposes we can allow 
ourselves a little latitude. 

(000074-1) 
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Figure 8. Two ways to protect the LED from excessive reverse voltage. 


